Imprinted polymers with cyclodextrin pseudo-polyrotaxanes as pseudo-supports for protein recognition.
We report a novel approach for preparing protein molecularly imprinted polymers (MIPs) with cyclodextrin pseudo-polyrotaxanes (CD-PPRs) as pseudo-supports, which are formed by self-assembling assistant recognition polymer chains with γ-cyclodextrins. The conformation of the CD-PPRs was characterised by 2D-NOESY, TGA and WAXD. To prepare MIPs, template bovine serum albumin (BSA) was first selectively assembled with modified CD-PPRs to form complexes in the presence of Cu ions. These assemblies were then immobilised by the polymerisation of acrylamide as the monomer and N,N'-methylenebisacrylamide as the cross-linker to prepare protein MIPs. The amount of BSA template adsorbed initially increased with the increase in the amount of CD-PPR and then decreased with the further increase in the CD-PPR content. To obtain the specific adsorption protein, MIPs were washed with KCl solutions of different concentrations. The results of sodium dodecyl sulphate-polyacrylamide gel electrophoresis showed that the specific adsorption proteins could be collected with a 0.500 mol L(-1) KCl solution. The recognition specificity to the template relies on the spatial configuration constructed by CD-PPR and metal ions. Finally, this imprinted polymer was used to purify the template from the protein mixtures containing either two (BSA and ovalbumin) or four (BSA, ovalbumin, soybean trypsine inhibitor and lysozyme) different proteins. Both experiments have demonstrated MIPs high selectivity.